Summary. The relationship between the antifertility effect of \g=a\-chlorohydrin and changes in composition of luminal plasma from the cauda epididymidis of rats and rabbits has been investigated.
INTRODUCTION
Numerous suggestions have been advanced to explain the mode of action of antifertility dose levels of a-chlorohydrin ; e.g. acting as a metabolic antagonist of glycerol (Coppola, 1969; Gunn et al., 1969) ; interference with the absorptive role of the junctional region of the ductuli efferentes and caput epididymidis (Cooper et al., 1974) ; creation of a hostile environment for spermatozoa 118 D. J. Back et al. possibly by alteration of fluid chemistry within the epididymal duct (Kreider & Dutt, 1970) ; causing changes in the vascular supply to the caput epididymidis thereby possibly hindering the maturation of contained spermatozoa (Ericsson, 1970) ; interference with sperm motility and transport within the female tract (Vickery et al., 1974) .
Reports on the effect of a-chlorohydrin on motility of spermatozoa have also been conflicting. Ericsson & Baker (1970) were unable to detect any change in motility of either uterine or epididymal spermatozoa in rats given an antifertility dose of a-chlorohydrin. Other workers have observed an inhibitory effect of a-chlorohydrin on the motility of spermatozoa in the rat (Samojlik & Chang, 1970; Vickery et al, 1974) , the ram (Kreider & Dutt, 1970; Brown & White, 1973) and the boar (Johnson & Pursel, 1972) , and this has been contributory evidence for some workers (Johnson & Pursel, 1972; Brown & White, 1973) to suggest a direct effect of a-chlorohydrin on epididymal spermatozoa. Such a suggestion is supported by the findings of Crabo & Applegren (1972) that, after intravenous injection of [14C]a-chlorohydrin, radioactive material accumulates in the cauda epididymidis of the rat, but does not accumulate in the epididymis of mice, a species in which an antifertility effect has not been observed. Lubicz-Nawrocki & Chang (1974) have also postulated that infertility may result from a direct effect of the drug on spermatozoa in the cauda epididymidis.
The antifertility effect of a-chlorohydrin on epididymal spermatozoa may be the result of ( 1 ) an indirect action on epididymal cells, possibly by altering the amount of circulating androgen, (2) a direct action on epididymal cells so that the absorptive and secretory activity of the cells is altered, or (3) a direct effect on spermatozoa within the lumen of the duct.
The aim of the work described in this paper was to compare the effect of a-chlorohydrin on the composition of epididymal plasma in the rat and the rabbit, the rationale being that any change in activity of the epididymal cells or any leakage of constituents from the spermatozoa might well be reflected in the composition of the plasma in which the spermatozoa are suspended. This study enabled a direct comparison to be made between the rabbit, in which it has been briefly reported that a-chlorohydrin is without effect (Ericsson, 1970) , and the rat, in which a-chlorohydrin has a marked antifertility effect.
MATERIALS AND METHODS

Experimentalprocedure in rabbits
Forty-eight adult bucks and 28 does were used in two experiments. (Campbell et al., 1956) Table 2 ). On the day after the final injection, animals were anaesthetized with an i.v. injection of sodium pentobarbitone and the contents of the cauda epididymidis collected using the cannulation procedure of Jones & Glover (1973a) . The epididymal contents from each animal were treated separately and after centrifugation at 12,000 g for 7 min the spermatocrit (packed cell volume) was measured, the epididymal plasma removed and after measurement of the volume stored at -20°C. Sodium and potassium were estimated by flame photometry using an EEL atomic absorption spectrophotometer (model 240). Chloride was measured titrometrically by the method of Schales & Schales (1941) . Glycerylphosphorylcholine (GPC) was determined by the periodate oxidation method of White (1959) as adapted for µ volumes by Crabo (1965 Table 4 ).
The presence of implantation sites recovered from females 12 days after mating was taken as the criterion of male fertility. Untreated Table 4 shows that at each dose regimen studied the fertilizing capacity of rats treated with -chlorohydrin was reduced to zero (Groups C, D, E and F), whereas propanediol-treated controls (Group B) did not differ from untreated controls (Group A) in their ability to impregnate females.
Experiment 4
The effect of -chlorohydrin on the composition of rat epididymal plasma is shown in Table 5 . The levels of sodium, GPC and alkaline phosphatase remained within control limits although there was a slight increase in the concentration of potassium with both the low and high dose after 7 days of treatment, and a slight decrease in the concentration of acid phosphatase with the high dose after 7 days. The most noticeable change occurring was a marked increase in the concentration of LDH at all dose levels (P<0-01). A significant increase in the level of GOT was also evident after 7 days treatment with both 8 and 16 mg/kg.
Experiment 5
The results of this experiment clearly demonstrate that subjecting spermatozoa to cold shock causes very high levels of GOT and LDH to appear in the plasma (Table 6) (Coppola, 1969; Samojlik & Chang, 1970) , the guinea-pig (Ericsson & Baker, 1970) , the monkey (Kirton et al., 1970) , the ram (Kreider & Dutt, 1970) , the boar (Johnson & Pursel, 1972) and the hamster (Lubicz-Nawrocki & Chang, 1974), but is apparently without action in the mouse and rabbit (Ericsson, 1970 The results of the present study amplify the previous report (Ericsson, 1970) that -chlorohydrin is without action in the rabbit. Also, in agreement with Turner (1971) , 8 mg/kg/3 days would seem to be about the minimum antifertility regimen in the rat.
It may be assumed that the composition of epididymal plasma is the result of two interacting sources, the spermatozoa and epididymal cells (Jones & Glover, 1973a) . Thus by studying changes occurring in plasma composition after various treatments, it is possible to detect whether the lining cells or the contained spermatozoa or both are adversely affected.
The progressive decline in the concentration of sodium ions between rete testis and the cauda epididymidis observed in the ram (Scott et al., 1963) , the bull and boar (Crabo & Gustafsson, 1964; Crabo, 1965; Wales et al., 1966) and the rat (Levine & Marsh, 1971) suggests that a similar process may take place in the epididymis to that found in other reabsorbing epithelia (Levine & Marsh, 1971) (Jones & Glover, 1973b) , an effect which must be due, at least in part, to a reduced absorptive capacity of the epididymal cells.
Histochemical studies (Moniem, 1972) (Dawson et al., 1957; Dawson & Rowlands, 1959; Scott et al., 1963; Wallace et al., 1966) . In the present study, there was virtually no change in the activity of phosphatases in epididymal plasma of the rabbit or the rat after treatment with -chlorohydrin. In contrast, the level of GPC increased in rabbit epididymal plasma in all treatment groups, although in the rat GPC remained within normal limits. It is, therefore, clear that the antifertility effect of -chlorohydrin in the rat is not the result of an action as a metabolic antagonist of glycerol as has been previously suggested (Coppola, 1969; Gunn et al., 1969) . This endorses the findings of Brooks et al. (1974) . The significance of the increased level of GPC in rabbit plasma remains obscure. It has previously been shown (Jones & Glover, 1973a ) that LDH and GOT are released from rabbit spermatozoa by prolonged high-speed centrifugation and after cold shock. In addition, there is a correlation between LDH in epididymal plasma and the occurrence of eosinophilic spermatozoa after longterm storage in the cauda epididymidis (Jones & Glover, 1973b) and after artificial cryptorchidism (Jones, 1974) . The present study confirms that, in the rat, there is a vast increase in the levels of LDH and GOT in epididymal plasma after subjecting the spermatozoa to cold shock. These findings indicate that there is a leakage of certain intracellular contents whenever spermatozoa degenerate either in vitro or in vivo.
The marked increase in LDH activity in rat plasma at all dose regimens and the increase in GOT activity after both the low and high dose treatment for 7
